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BUS BRIDGE THAT PROVIDES SELECTION
OF OPTIMUM TIMING SPEED FOR
TRANSACTIONS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to computer bus
architectures and methods for transference of data, and, in
particular, relates to bus bridge architectures for connecting
two or more buses and for efficient data transference to and
from the buses.

2. Description of the Prior Art

The disclosure herein utilizes Peripheral Component
Interconnect (PCI) architecture for illustration purposes
where the present invention and the embodiments thereof
are not limited to this particular bus architecture. The PCI
bus is a high performance 32-bit or 64-bit bus with multi-
plexed address and data lines. It is intended for use as an
interconnect mechanism between highly integrated periph-
eral controller components, peripheral add-in boards, and
processor/memory systems, providing high bandwidth
throughput demanded by modem graphics-oriented operat-
ing systems such as Windows and OS/2. It is typically found
in (but not limited to) IBM compatible personal computer
systems. The specifications for the PCI bus standard is
provided in the following documents and are incorporated
herein by reference: PCI Local Bus Specification, revision
2.1; PCI-to-PCI Bridge Specification, revision 1.0; PCI
System Design Guide, revision 1.0; and PCI BIOS
Specification, revision 2.1. These documents are available
from a consortium of industry partners known as the PCI
Special Interest Group (SIG) and are collectively referred to
as the PCI Specifications in this disclosure.

FIG. 1 shows one implementation of a PCI bus architec-
ture. Here, the central processing unit (CPU) 10 is connected
to a Host/PCI cache bridge 12 via a CPU local bus 14. The
Host bridge 12 serves as a bridge to other buses, including
a memory bus 16 connected to main memory 18 and a PCI
bus 20. Via the Host bridge 12 and the PCI bus 20, the CPU
is able to communicate with a number of peripheral devices,
including an audio device 22, a motion video device 24 and
its video memory 26, a SCSI host bus adapter 28 connecting
several other SCSI devices, a LAN adapter 30, and a
graphics adapter 32 and its video frame buffer 34. The PCI
bus 20 can also communicate with other bus types through
the use of a bus-specific bridge 36 and the corresponding bus
38.

Typical PCI bus implementations will support up to four
add-in board connectors on the motherboard where the
connectors are Micro Channel (MC)-style connectors. PCI
expansion cards are designed with an edge connector insert-
able into the add-in board connectors on a motherboard.

However, a system incorporating a single bus has some
limitations. For example, a bus can only support a limited
number of expansion connectors due to the fact that a bus
will not function properly when there are too many electrical
loads (i.e. devices) placed on it. Moreover, the devices that
populate a particular bus may not be able to co-exist in an
efficient manner in a set-up where all the devices demand
high levels of bus time—causing an overall degradation in
the performance of the system.

These problems can be solved by adding one or more
additional PCI buses into the system and re-distributing the
device population. The PCI Specifications provides the
definition of a PCI-to-PCI bridge device. This device can
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either be embedded as an integrated circuit on a PCI bus or
may be in the form of an add-in card that is pluggable in a
PCI expansion connector. The PCI-to-PCI bridge provides a
bridge from one PCI bus to another PCI bus, and it causes
one electrical load on its host PCI bus. The new PCI bus can
then support a number of additional PCI compatible devices
and/or PCI expansion connectors. The electrical loading
constraint is therefore solved because the loading constraint
is on a per bus basis, not on a system basis. Of course, the
power supply in the host system must be capable of sup-
plying sufficient power for the load imposed by the addi-
tional devices residing on the new bus(es).

The PCI bridge provides a low latency path through
which the processor may access PCI devices mapped any-
where in the memory space or the I/O address spaces. It also
provides a high bandwidth path allowing PCI masters direct
access to the main memory. The bridge may optionally
include such functions as data buffering/posting and PCI
central functions (e.g. arbitration). Terminology wise, the
PCI bus closest to the host processor is referred to as the
primary bus, and the PCI bus that resides behind a PCI-to-
PCI bridge is referred to as a subordinate bus where the
subordinate bus farthest from the host processor is called the
secondary bus.

FIG. 2 illustrates an implementation of a PCI bus system
with two PCI-to-PClI bridges connecting to two levels of PCI
buses. Here, the CPU 50 is directly connected to the host bus
52. The system memory 54 is connected to the host bus 52
via system memory controller 56. A host-to-PCI bridge 58
establishes a connection between a host bus 52 and a
downstream subordinate PCI bus 60 where two PCI devices
62 are connected to it. The subordinate PCI bus 60 further
connects to another downstream PCI bus 64 via another
PCI-to-PCI bridge 66. PCI bus 64, being the furthest from
the host bus, is referred to as the secondary bus and is
connected to two PCI devices 68. By using PCI-to-PCI
bridges to connect to other PCI buses, architectures over-
coming the problem of bus overloading and permitting the
expansion of buses are created.

The PCI-to-PCI bridge functions as a traffic coordinator
between two PCI buses. The bridge never initiates a trans-
action on either PCI bus on its own. Its job is to monitor each
transaction that is initiated on the two PCI buses and to
decide whether or not to pass the transaction through to the
opposite PCI bus. When the bridge determines that a trans-
action on one bus needs to be passed to the other bus, the
bridge must act as the target of the transaction on the
originating bus and as the initiator of the new transaction on
the destination bus. The fact that the bridge resides between
the initiator and the target is invisible to the initiator as well
as to the target. In addition to determining if a transaction
initiated on one bus must be passed through to the other, the
bridge also supports additional functions as specified by the
PCI Specifications. A bridge may also incorporate a set of
device-specific, memory-mapped or I0-mapped registers
that control its own functionality. In this case, it must
recognize and permit accesses to these registers.

To start a transaction from an initiating device to a
targeted device, the initiator sends out a set of signals on to
the bus. Each device on the bus having been programmed to
claim addresses within a specific address range decodes the
signal. The device decoding a valid address then sends out
a signal claiming the transaction. The signals involved in
such a transaction are illustrated in FIG. 3 and explained
below.

The clock (CLK) signal is an input to all devices residing
on the bus. It provides timing for all transactions, including
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bus arbitration. The state of all input signals are ‘don’t-care’
at all other times. All PCI timing parameters are specified
with respect to the rising-edge of the CLK signal. As a result,
all actions on the PCI bus are synchronized to the CLK
signal.

The cycle frame (FRAME#) signal is driven by the
initiator and it indicates the start (when it is first asserted)
and duration (the duration of its assertion) of a transaction.
The initiator in acquiring bus ownership, by receiving
GNT#, samples the FRAME# and IRDY# signals to deter-
mine if both signals are de-asserted on the same rising-edge
of the CLK signal. Once the bus is acquired, the initiator
asserts the FRAME# signal for the duration of the transac-
tion. A transaction may consist of one or more data transfers
between the initiator and the addressed target. The FRAME#
signal is de-asserted when the initiator is ready to complete
the final data phase.

The initiator Ready (IRDY#) signal is driven by the
current bus master (the initiator of the transaction). During
a write operation, IRDY#-asserted indicates that the initiator
is driving valid data onto the data bus. During a read
operation, IRDY#-asserted indicates that the initiator is
ready to accept data from the currently-addressed target.

The Target Ready (TRDY#) signal is driven by the
currently-addressed target device. It is asserted when the
target is ready to complete the current data phase (data
transfer). A data phase is completed when the target is
asserting TRDY# and the initiator is asserting IRDY# at the
rising-edge of the CLK signal. During a read operation,
TRDY#-asserted indicates that the target is driving valid
data onto the data bus. During a write operation, TRDY#
asserted indicates that the target is ready to accept data from
the master. Wait states are inserted in the current data phase
until both TRDY# and IRDY# are sampled asserted.

The Initialization Device Select (IDSEL) signal (not
shown) is an input to the PCI device and is used as a chip
select signal during an access to one of the device’s con-
figuration registers.

The Device Select (DEVSEL#) signal is asserted by a
target when the target has decoded the address and deter-
mined that it is the target of the current transaction. It acts
as an input to the initiator. If a master initiates a transfer and
it does not detect DEVSEL# active in four CLK periods, it
must assume that the target cannot respond or that the
address is unpopulated. The DEVSEL# signal may be driven
one, two, three or four clock cycles following the address
phase as shown, and they are defined as fast (one clock
cycle), medium (two clock cycles), slow (three clock
cycles), or subtractive timing (four clock cycles). By
definition, all PCI device address decoders are fast, medium,
or slow. The timing is selected by the target in accordance
with the target’s ability to respond to the transaction. A target
having the ability to provide a response in one clock cycle
following the address phase will assert fast DEVSEL#
timing. Slower devices will assert medium or slow
DEVSEL# timing. Ideally, faster throughput is achieved
when all devices on a bus asserts fast DEVSEL# timing.

The bus bridge may claim transactions in one of two
situations. In the first situation, also known as subtractive
decoding, when a transaction is not claimed by any other
PCI device within the third clock period of time, the bus
bridge may assert the DEVSEL# signal and pass the trans-
action through to the subordinate bus. The bus bridge can
determine that no other PCI device has claimed a transaction
by monitoring the state of the DEVSEL# signal generated by
the other PCI-compliant devices. If the DEVSEL# signal is
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not sampled asserted within three clock periods after the
start of a transaction, no other PCI device has claimed the
transaction. The bus bridge may then claim the transaction
by asserting the DEVSEL# signal at the fourth clock cycle
of the transaction (subtractive decoding).

In the second situation, the bus is configured to employ
positive address decoding. During system configuration, the
bridge is configured to recognize certain memory and/or IO
address ranges. Upon recognizing an address within this
pre-assigned range, the bridge may assert DEVSEL# imme-
diately (without waiting for the DEVSEL# signal to timeout)
to claim the transaction. The bridge then passes the trans-
action through onto the subordinate bus. In this fashion,
transaction to the subordinate bus is not hampered by having
to wait at least three clock periods before the bus bridge
claims the transaction and passes the transaction onto the
subordinate bus. The ISA bus environment is one that
depends heavily on subtractive decoding to claim transac-
tions.

The devices that reside behind a bus bridge may consist
of only memory, only I/O, or a combination of memory and
I/O devices. Furthermore, some of the I/O devices may be
mapped into memory space while others are mapped into
I/O space. The configuration program automatically detects
the presence, type and address space requirements of these
devices and allocates space to them by programming their
address decoders to recognize the address ranges it assigns
to them. The corresponding address ranges such as memory,
I/O prefetchable memory, ISA/VGA, and I/O Legacy
addresses nevertheless poses a complicated decoding prob-
lem for the bus bridge. In order to simplify the decoding
process, bus bridges tend to offer medium speed DEVSEL#
timing regardless of the devices and their respective optimal
DEVSEL# timing. As a consequence, optimal throughput
from the subordinate bus is not achieved.

Furthermore, by programming the bridge at one specific
DEVSEL# timing, it poses limitations as to the DEVSEL#
timing speeds for other devices on the same bus as the bus
bridge device. Ideally, it would be desirable to be able to
program the DEVSEL# timing speed for each device inde-
pendent of the other devices. In this manner, maximum
timing flexibility and the most efficient timing speed for each
of the respective devices can be achieved.

It is therefore desirable to have a method and apparatus
for achieving efficient device select speed for the devices on
the subordinate bus(es).

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a method and architecture that provides the optimal device-
select speed for devices on a subordinate bus.

It is another object of the present invention to provide a
method and architecture that provides support for legacy
devices and their corresponding address ranges.

It is still another object of the present invention to provide
a method and architecture that provides for optional aliasing
decoding of legacy device addresses.

Briefly, a presently preferred embodiment of the present
invention includes an improved bus bridge in a computer
system for connecting a first data bus and a second data bus,
said bus bridge having means for connecting said first and
second buses, means for receiving an address representing a
transaction on said first bus, means for decoding said
address, means for claiming the transaction on said first bus
corresponding to said address, and means for passing said
transaction to said second bus, wherein the improvement
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comprises: (a) means for determining if said address
decodes into one of a plurality of address ranges pro-
grammed in said bridge device; (b) means for determining a
timing speed for the transaction corresponding to said
address in accordance with the address range for said
address; and (d) means for asserting a signal for claiming the
transaction at said determined timing speed.

An advantage of the present invention is that it provides
a method and architecture that provides the optimal device-
select speed for devices on a subordinate bus.

Another advantage of the present invention is that it
provides a method and architecture that provides support for
legacy devices and their corresponding address ranges.

Still another advantage of the present invention is that it
provides a method and architecture that provides for
optional aliasing decoding of legacy device addresses.

These and other features and advantages of the present
invention will be understood upon examining the figures and
reading the following detailed description of preferred
embodiment of the invention.

IN THE DRAWINGS

FIG. 1 illustrates an example of a PCI bus architecture in
accordance with the PCI Specifications;

FIG. 2 illustrates an example of multiple level PCI bus
architecture whereby the PCI buses communicate with each
other via PCI-to-PCI bridges;

FIG. 3 illustrates a timing diagram of bus signals;

FIG. 4 illustrates a type one configuration register header
for a bus bridge in accordance with the preferred embodi-
ment; and

FIGS. 5a and 5b show a flow chart illustrating the steps
of a preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In order to implement the preferred embodiment of the
present invention, the bridge configuration space header is
modified to provide for a DEVSEL# timing register which
is illustrated in FIG. 4.

There is a configuration space header for each PCI device
and is comprised of a block of 64 configuration doublewords
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reserved for the implementation of the respective configu-
ration registers. The format, or usage, of the first 16 double-
words is predefined by the PCI Specifications. This area is
also referred to as the device’s configuration header region.
The PCI Specifications currently defines two header
formats, referred to as header types zero and one. Header
type one is defined for PCI-to-PCI bridges, while header
type zero is used for all other devices.

FIG. 4 illustrates a type one configuration header for PCI
bridges. In one section 130, the first 16 of the 64 double-
words of configuration header associated with the bridge is
as defined by the PCI Specifications, which includes device
ID, vendor ID, status register, command register, class code,
revision ID, and several other pertinent pieces of informa-
tion regarding the PCI-to-PCI bridge or status thereof In a
second section 132, the remaining 48 doublewords of the
configuration header, the definition of which is an aspect of
the preferred embodiment of the present invention, is illus-
trated.

In operation, the computer is powered on and the con-
figuration software must scan the PCI bus, or buses, to
determine what PCI devices exist and the configuration
requirement of each. This process is commonly referred to
as scanning or probing the bus. In order to facilitate this
process, all PCI devices implements a base set of configu-
ration registers defined by the PCI Specifications known as
type O configuration header. Depending on its operational
characteristics, a device may also implement other required
or operational configuration registers defined by the speci-
fication. In addition, the specification sets aside a number of
additional configuration locations for the implementation of
device-specific configuration registers.

A register of interest which is an aspect of the preferred
embodiment of the present invention is the DEVSEL#
timing register illustrated at location 83/ in the configuration
header space for the PCI bridge.

The DEVSEL# timing register is eight bits in length and
can be programmed to specified DEVSEL# timing speeds.
Table 1 illustrates the bit specifications.

DEVSEL#
TIMING Bit Description RESET ACCESS
1:0 Primary Timing of p_ DEVSEL# during selection at Memory addresses described by the 00b R/W
Bus ranges contained in:
DEVSEL# The I/O Base Address and I/O Limit Address registers. (1Ch & 1Dh)
Timing  The Memory Base Address and Memory Limit Address registers. (20h &
22h)
The Prefetchable Memory Base Address and Prefetchable Memory Limit
Address registers. (24h & 26h)
The follow are the legal values for bits 1:0:
00 - Decodes FAST speed DEVSEL# timing for these accesses.
01 - Decodes MEDIUM speed DEVSEL# timing forthese accesses.
10 - Decodes SLOW speed DEVSEL# timing for these accesses.
11 - Decodes SUBTRACTIVE decoding on DEVSEL# for these accesses.
3:2 Primary Timing of p_ DEVSEL# during selection at Legacy I/O addresses decoded by 00b R/W
Bus any bit enabled in the Legacy Support Register. (Fch)
LEGACY The follow are the legal values for bits 3:2:
Timing 00 - Decodes FAST speed DEVSEL# timing for these accesses.
01 - Decodes MEDIUM speed DEVSEL# timing for these accesses.
10 - Decodes SLOW speed DEVSEL# timing for these accesses.
11 - Decodes SUBTRACTIVE decoding on DEVSEL# for these accesses.
5:4 Timing of p_ DEVSEL# during selection during decodes at any ISA/VGA 10b R/W

Primary Bus addresses if the ISA Enable or VGA Enable bits are enabled in the Bridge

ISA Timing control Register. (3Eh)
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-continued

DEVSEL#
TIMING Bit Description RESET ACCESS

The follow are the legal values for bits 5:4:
00 - Decodes FAST speed DEVSEL# timing for these accesses.
01 - Decodes MEDIUM speed DEVSEL# timing for these accesses.
10 - Decodes SLOW speed DEVSEL# timing for these accesses.
11 - Decodes SUBTRACTIVE decoding on DEVSEL# for these accesses.
7:6 Timing of s_ DEVSEL# during any selection 00b R/W
Secondary The follow are the legal values for bits 7:6:
Bus 00 - Decodes FAST speed DEVSEL# timing for these accesses.
DEVSEL# 01 - Decodes MEDIUM speed DEVSEL# timing for these accesses.
Timing 10 - Decodes SLOW speed DEVSEL# timing for these accesses.
11 - Decodes SUBTRACTIVE decoding on DEVSEL# for these accesses.

As is listed in Table 1, DEVSEL# timing bits 0 and 1
specify primary bus DEVSEL# timing speed for memory -continued

address ranges described by (1) the I/O Base register and the

I/O Limit register at locations 1Ch and 1Dh, respectively 29 PC Architecture Reset
(see FIG. 4); (2) the Memory Base Address register and the Legacy Support I/O Port Addresses Decoded Value Access
Memory Limit Address register at locations 204 and 22k 2 081-08B 0 R/W
respectively (see FIG. 4); and (3) the Prefetchable Memory DMA Page registers
Base Address register and the Memory Limit Address reg- Master ?nterrupt 020-021 0 R
ister at locations 244 and 26k, respectively (see FIG. 4). 25 4 0AO—0A1L 0 RW
Depending on the values programmed for bits 1:0, the Slave Interrupt
DEVSEL# timing speed can be set for Fast, Medium, or 5 040-043 0 RW
Slow speeds or subtractive decoding. PH; #l 048-04B 0 RW
DEVSEL# Timing bits 2 and 3 specify primary bus 0 PIT #2
Legacy devices timing speed. This specification permits the - boar7d/mouse 060-064 0 RW
support of legacy deVices. behind.the bridge where legacy v 3 061 0 RIW
devices generally are devices designed for older style ISA System control Port B
systems. The specification for the legacy devices is provided 9 092 0 R/W
by a PC Architecture Legacy Support register located at System control Port A
. . 4 . 35 15:10 Read as 0. 0 R/W
location FCh in the configuration header space and is further Reserved
explained by Table 2 below. Depending on the values 16 1F0-1F7, 3F6 0 R
assigned to bits 3:2 of the DEVSEL# Timing register, the IDE, Primary port
speed can be Fast, Medium, or Slow, or subtractive decoding bE SeciZdar o 170-177, 376 0 RW
as is shown in Table 1. 0 > s v P AFS_3FF 0 RIW
DEVSEL# Timing bits 4 and 5 designate primary bus Serial Port 1
ISA/VGA timing speed for ISA/VGA addresses if the ISA Seriall?’ort ) 2F8-2FF 0 R/W
Enable bit or VGA Enable bit in the Bridge Control register 20 3BC—3BE 9 RW
located at location 3Eh is set. The legal values are as shown Parallel Port 1
in Table 1. 45 21 378-37A 0 RW
DEVSEL# Timing bits 6 and 7 specify the DEVSEL# Parallel POt 2 7A o Rw
timing speed for the bridge in receiving upstream transac- Parallel Port 3
tions going from the secondary bus to the primary bus during 23 3F0-3F5, 3F7 0 RW
any selection, and its legal values are as shown. Fslg_pzp4y Read 2 0 0 R
The Reset column of Table 1 designates the default value 50 Reserved
for the DEVSEL# timing register and the Access column 31 This bit determines whether 0 RW
indicates the applicable types of operations, which are read ISA Dei’gf’diﬁhasmg tlll.e AMD PCI Bridge Core
X N isable aliases Legacy addresses as
and/or write operations. old style ISA systems
Before explaining the use of the DEVSEL# Timing 55 :‘t’;’t‘;lifha‘l’; &?Z ff:rf"lr‘élstet -
register, the PC Architecture Legacy Support register cor- 0 - Aliasing is not disabled for
responding to DEVSEL# Timing bits 2 and 3 are further by bits enabled in this register.
Table 2 below. All address combinations in

which AD[9:0] would match

a legacy address are decoded
60 as a match.

1 - Aliasing is disabled for

bits enabled in this register

only. The AMD PCI Bridge

PC Architecture Reset
Legacy Support I/O Port Addresses Decoded ~ Value Access

0 0C0-0DE 0 R/W Core does a full 32 bit decode
Master DMA to determine a match to a
1 000-00F 0 RW 65 legacy address.

Slave DMA
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Table 2 lists the bits of the PC Architecture Legacy
Support register and their representation, the corresponding
I/0 Port Addresses, the reset value, and the type of access.
Each type of device or registers has a corresponding I/O port
address. Bit 31 is different from all other bits in that it is a
ISA Decode Aliasing Disable bit. If this bit is not set (“0”),
only the first 10 bits [9:0] are matched for legacy address
matching. If this bit is set (“17), the full 32 bits are decoded
to match a Legacy address. In addition to the address ranges
defined above, there is a VGA enable bit (bit 3) defined in
the Bridge Control register (at address 3Eh, FIG. 4). If this
bit is set, the address ranges, 03Bh to 3BBh and 3COh to
3DFh, are decoded as well. The method in decoding these
two address ranges are affected by bit 31 (aliasing enable bit)
of the Legacy Support register as well.

Referring to FIG. S5a, a preferred method of the present
invention is illustrated utilizing the registers described
above. In a first step 100, the address propagated on the bus
is decoded to determine whether the address is in one of the
address ranges specified in the DEVSEL# Timing register. If
the address is not in one of the address ranges, this trans-
action is not intended for the bus bridge and the process
continues at connector A (FIG. 5b). If the address is in one
of the address ranges, the next step is to check if this address
is a Legacy address 104. If the address is not a Legacy
address, the processing continues at step 112. Otherwise, the
corresponding bit in the PC Architecture Legacy Support
register is checked. If the enable bit for the address is not set
106, the process continues at connector A (FIG. 5b). If the
bit is set 106, enabling the corresponding legacy device or
operation, the aliasing bit (bit 31 of the PC Architecture
Legacy Support register) is checked to see if ten bits or the
full 32 bits should be used to match the address 108. If 32
bits are to be used, the address is verified to ensure that it
correctly decodes to a full 32 bit match 110. Otherwise, the
process continues at connector A (FIG. 5b). At this point
(step 112), there is a decoded address corresponding to an
address range and the DEVSEL# Timing register specifies
the DEVSEL# timing for this particular address range. In the
next step (step 114), the transaction is claimed by the bus
bridge at the specified speed by asserting the DEVSEL#
signal at the specified speed.

Referring to FIG. 5b, at steps 116 and 118, the process
flow check for subtractive decoding. If the transaction is
selected by any other device 116, there is no need to further
check for subtractive decoding and the process ends. If the
transaction is not selected by any other devices 116, the next
step 118 is to check for any address ranges programmed for
subtractive decoding. If there are no address ranges pro-
grammed for subtractive decoding, the process ends.
Otherwise, the process continues to step 114 to claim the
transaction.

Although the present invention has been described in
terms of a specific embodiment it is anticipated that alter-
ations and modifications thereof will no doubt become
apparent to those skilled in the art. It is therefore intended
that the following claims be interpreted as covering all such
alterations and modifications as fall within the true spirit and
scope of the invention.

We claim:

1. A computer method for efficient claiming of transac-
tions on a computer data bus by a bus bridge device having
programmable timing speed for claiming the transactions,
comprising the steps of:

receiving an address representing a transaction on said

data bus;

decoding said address into one of a plurality of address

ranges programmed in said bridge device, at least one
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of said plurality of address ranges corresponds to a
legacy device address range assigned for legacy
devices;

determining if the decoded address is in the legacy device

address range corresponding to a legacy device,
determining if the legacy device address range for the
legacy device is enabled;

determining a timing speed for the transaction corre-

sponding to said decoded address in accordance with
the legacy device address range if the legacy device
address range is enabled; and

asserting a signal for claiming the transaction at said

determined timing speed.

2. A computer method as recited in claim 1 further
including the steps of:

determining if an aliasing function is enabled; and

using 32-bit decoding for decoding said address if said

aliasing function is enabled.

3. A computer method as recited in claim 1 wherein said
bus bridge device has one or more registers for program-
ming said timing speeds and for providing for said legacy
devices.

4. A computer method as recited in claim 1 wherein said
bus bridge device has a programmable device-select register
for indicating timing speeds for said plurality of address
ranges.

5. A computer method as recited in claim 4 wherein said
plurality of address ranges include memory address ranges.

6. A computer method as recited in claim 1 wherein said
bus bridge device has a programmable legacy device support
register for indicating enabling of support for the respective
legacy devices.

7. A computer method as recited in claim 2 wherein said
bus bridge device has an aliasing enable register for indi-
cating enabling of 32-bit address decoding.

8. An improved bus bridge in a computer system for
connecting a first data bus and a second data bus, said bus
bridge having means for connecting said first and second
buses, means for receiving an address representing a trans-
action on said first bus, means for decoding said address,
means for claiming the transaction on said first bus corre-
sponding to said address, and means for passing said trans-
action to said second bus,

wherein the improvement comprises:

means for determining if said address decodes into one of

a plurality of address ranges programmed in said bridge
device, at least one of said plurality of address ranges
corresponds to a legacy device address range assigned
for legacy devices;

means for determining if the decoded address is in the

legacy device address range corresponding to a legacy
device,

means for determining if the legacy device address range

for the legacy device is enabled;

means for determining a timing speed for the transaction

corresponding to said decoded address in accordance
with the legacy device address range if the legacy
device address range is enabled; and

means for asserting a signal for claiming the transaction

at said determined timing speed.

9. An improved bus bridge as recited in claim 8 further
including:

means for determining if a predefined aliasing function is

enabled; and

means for using 32-bit decoding for decoding said address

if said aliasing function is enabled.
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10. An improved bus bridge as recited in claim 8 further
including one or more registers for programming said timing
speeds and for providing for said legacy devices.

11. An improved bus bridge as recited in claim 8 further
including a programmable device-select register for indicat-
ing timing speeds for said plurality of address ranges.

12. An improved bus bridge as recited in claim 11 wherein
said plurality of address ranges include memory address
ranges.

12

13. An improved bus bridge as recited in claim 8 further
including a programmable legacy device support register for
indicating enabling of support for the respective legacy
devices.

14. An improved bus bridge as recited in claim 9 further
including an aliasing enable register for indicating enabling
of 32-bit address decoding.

#* #* #* #* #*



